ABSTRACT Two trials were conducted to determine the effect of air velocity on feed and water consumption at a constant temperature of 27 C and a daily cyclic temperature of 22-32-22 C. Air velocity over the broilers was <15 or 120 m/min. These temperature and air velocity treatments were arranged in a 2 × 2 factorial design in eight environmental chambers, with two replications of each treatment. The air velocity treatments were applied,
INTRODUCTION
Increasing the air velocity around broilers is an effective technique for improving broiler performance and wellbeing when temperatures are above the thermoneutral zone. Convective heat loss increases, and panting decreases, as air velocity increases . Birds pant to increase respiratory evaporation and prevent unacceptable increases in body temperature. Production efficiency is reduced, because energy is expended for panting, and growth is slowed due to lower feed consumption. Convective heat loss is related to body size, temperature, and air velocity. Therefore, the usefulness of increasing air velocity is related to body size and temperature. Air velocity becomes more beneficial as body weight increases. Humidity is also a factor, because it affects respiratory evaporation.
High air velocity is beneficial at warm temperatures, but may be detrimental at lower temperatures if heat loss is excessive. Some broiler growers have stated that when broilers become chilled, they sit down and stop eating. It is unknown whether this behavior results in changes in feed consumption patterns or is detrimental to performance in some other way. Patterns of feed consumption are important for several reasons. May et al. (1988) 
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and total feed and water consumption and daily patterns of consumption were determined for broilers from 21 to 49 d of age. Broilers exposed to the high air velocity consumed less water and more feed, gained more weight, and had an improved feed:gain ratio. The high air velocity had little effect on daily patterns of feed and water consumption. Both feed and water consumption were depressed during the peak of the daily cyclic temperature.
reported meal feeding as an important consideration in uniformity of gut clearance. Our recent observations have suggested that quiescence of broilers may not be indicative of a lack of well-being. The objective of this research was to determine the effect of air velocity at 120 m/min on feed and water consumption by broilers in constant and cyclic temperatures.
MATERIALS AND METHODS
Male Ross × Ross chicks were obtained from a commercial hatchery and reared on pine shavings litter in two trials. The chicks were maintained in a controlled-environment house that was initially set at 32 C, and the temperature was reduced by 0.3 C daily to 21 d. Lighting was Means within age and performance parameters with no common superscript differ significantly (P < 0.05). constant, and feed and water were provided ad libitum. Eight environmental chambers described by Reece and Deaton (1969) were used during two experimental periods (21 to 35 d and 35 to 49 d). Four chambers each had two 1.14 × 1.87-m pens, and air velocity was <15 m/min. The remaining four chambers each had one 1.14 × 1.87-m pens, and a fan and return air duct to give 120 m/min air velocity across the pen at bird level. Each pen had seven nipple drinkers spaced 20 cm apart on one side, and one tubetype feeder with a 35-cm diameter pan with access around it. Each pen was stocked with 25 broilers when they were 21 d of age. After 14 d, they were removed, and the pens were restocked with different broilers from the controlledenvironment house for the period of 35 to 49 d of age. Restocking was conducted to shorten the treatment periods and obtain a more accurate measurement of treatment for body weight. Body weights were determined at 21, 28, 35, 42, and 49 d, and feed:gain was determined at 28, 35, 42, and 49 d.
Two chambers at each air velocity were maintained at 27 C and an 18-C dewpoint. The other two chambers were maintained at a daily curvilinear cyclic temperature of 22-32-22 C and a constant 18-C dewpoint. Feed and water consumption were recorded at 30-min intervals by computer using the system described by Lott et al. (1992) weight. The body weights for each 30-min period were calculated from the actual pen weights that were determined weekly. Reece and Lott (1983) have shown that body weight increase is linear for these periods. Cornsoybean meal diets were formulated to meet or exceed NRC (1994) requirements. Mortality was recorded as it occurred.
Statistical Analysis
The weight gain and feed conversion data were analyzed by weeks with PCSAS Release 6.12.
3 Duncan's (1955) multiple range test was used to identify significant differences among means for weight gain and feed:gain. Daily feed and water consumption data were combined by trials and analyzed by PCSAS Release 6.12. Individual day comparisons were made by F-test. Mortality data were analyzed by Chi Square. All statements of significance were based on P < 0.05.
RESULTS AND DISCUSSION
The effects of cyclic temperature and air velocity on weight gain and feed:gain are given in Table 1 . Cyclic temperature did not affect weight gain for either age or air velocity. Similar results were observed for feed:gain, except that the cyclic temperature resulted in feed:gain that was superior to that of the constant temperature at the low air velocity for 21 to 35 d. Conflicting results have been reported on the effects of cyclic temperatures compared with constant temperatures, and the results of the present study are similar to some previous reports. See Charles (1986) for an excellent review. Increasing the air velocity improved weight gains for both treatment periods and temperature regimens and improved feed:gain for the 35 to 49-d period, but not for the 21 to 35-d period. These results show that increasing sensible heat loss by increasing air velocity improved weight gain but not feed:gain for the 21 to 35-d period. Increased feed intake is the logical explanation for the increased gain.
The effects of cyclic temperature and air velocity on water consumption patterns are presented in Figure 1 . As expected, water consumption declined with increasing age. The most notable treatment effect was the inverse relationship of temperature and water consumption that was first seen by 33 to 35 d and was most pronounced by 47 to 49 d. This result has been previously reported as inhibition of water consumption from nipples by panting broilers. Increasing the air velocity did not alleviate this response, but the pattern was not as evident for the high air velocity at 33 to 35 d, and the reduction in consumption began 2 h later for the high air velocity at 40 to 42 d.
The effect of air velocity at a constant temperature on water consumption patterns is presented in Figure 2 . More variation seemed to exist for high air velocity at 40 to 42 d and 47 to 49 d than for low air velocity. The higher air velocity resulted in lower water consumption by 33 to 35 d, and the effect was more pronounced at greater ages. The total daily water consumption for the 24 to 35-d and 37 to 49-d periods is presented in Figure 3 . There appeared to be no effect due to air velocity until about 31 d. Thereafter, broilers experiencing the higher air velocity consumed less water than the controls. The data were analyzed for the 24 to 36-d and 37 to 49-d periods, and broilers in the high air velocity treatment consumed significantly less water during both periods. Water consumption in the cyclic temperature was not different from that in the constant temperature.
The effects of air velocity and cyclic temperature on feed consumption patterns are presented in Figure 4 . High air velocity caused increased feed consumption as temperature declined at 26 to 28 d, but air velocity generally did not have a pronounced effect on feed consumption patterns. By the 47 to 49-d period, controls and 120-m/min air velocity treatments showed a change in feed consumption similar to that observed for water consumption; there was a reduction in feed consumption during the peak temperature. Increasing the air velocity did not result in feed consumption patterns that might cause problems with feed withdrawal at the temperatures examined in this study.
The effect of air velocity at a constant temperature on feed consumption patterns is presented in Figure 5 . Consumption was constant throughout the day for both treatments, with little effect due to air velocity. The effect of air velocity on total daily feed consumption by broilers in a constant temperature of 24 C for the 21 to 35-d and 35 to 49-d periods is presented in Figure 6 . The data were also analyzed for the effect of cyclic temperature. Constant temperature and increased air velocity resulted in increased feed consumption compared with cyclic temperature and low air velocity, respectively. This increase in feed consumption occurred for both experimental periods. High temperatures are known to inhibit feed consumption, and lowering the minimum temperature of a cyclic temperature improved growth (Deaton et al., 1984) . In this research, an average temperature equally different from the extremes resulted in greater feed consumption than the cyclic regimen. Increasing the air velocity was more effective in increasing feed consumption than maintaining a constant temperature. The air movement increases sensible heat loss and improves feed consumption.
These results suggest that for the temperatures examined, increasing air velocity did not change the feed and water consumption patterns. Cyclic temperatures resulted in consumption patterns that may impact gut clearance. May et al. (1990) states that the best preparation for feed withdrawal is to prevent meal feeding prior to preprocessing feed withdrawal. This research shows that cyclic temperature has more effect on feed consumption patterns than the combination of cyclic temperature and air velocity. Also, high air velocity did not influence behavior that would hinder feed consumption.
